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(54) RESIN-CERAMIC COMPOSITE MATERIAL AND WIRING BOARD 
FOR ELECTRONIC PARTS USING THE COMPOSITE MATERIAL 
(57) Abstract: 

PURPOSE: To generate a high dielectric constant and low dielectric tangent 
in a high frequency reange of giga-hertz band and also enhance the 
formability and dimensional accuracy by using a mixture of a dielectric 
ceramic and organic high polymer resin, 

CONSTITUTION: A dielectric ceramic powder of BaO-NdgOg-TiOs-BisOa-Mn 
series having a high dielectric constant and low dielectric tangent (low 
tan 6 ) (high Q value) is mixed with an organic high polymer resin, and 
the resultant mixture is subjected to a shaping process. The dielectric 
tangent of the dielectric ceramic powder is improved to a great extent by 
adding Mn along with further enhancement of the dielectric constant, 
and also the dielectric constant dependency upon the temperature is 
lessened and also stabilized. Examples of the organic high polymer resin 
are epoxy, phenol, or silicon resin. Thereby a high dielectric constant 
over four and low dielectric tangent less than 14x10"^ are obtained in the 
giga-hertz band, and further an excellent shaping property and 
dimensional accuracy can be ensured. 

Concise Explanation 

A substrate is constructed by a prepreg comprising a resin and a BaO- 
NdaOg-TiOg-BigOg-Mn base ceramic powder. 



#il¥8 - 6 9 7 1 2 

(43) ^MB ¥fi£8^ (1996) 3^120 

(51) Int. CI. « Jrp^mmmn fi mwm^mm 

H 0 1 B 3/00 A 

HO 5K 1/03 610 D 7511-4E 



OL 



(^5H) 



{2\)mmm 



(22) mms 



6-203472 



¥fiS;6^ (1994) 8^295 



(TDtBHA 000006633 

MtR)ftMtl5TfJUU?4IKm^:|b# y ±BT5#il& 
022 

{12) ^mm m 

(72)^HJ# m ?DiE 



(72)^BJ# { 



(54) mmcD^mi mm-±ys.yi7 7.m-&^mzf:in^m^^tzm^&s>mmmm 



(57) [g^] 

imiS.] BaO-Nd2 O3 -TiOz -Biz O3 - 

-So 



(2) 

1 

[it5(<JSl ] BaO-Ndz O3 -TiOz -B i 2 O 
[|fd<Ji2] BaO-Nd2 O3 -TiOa -Bis O 

[0 0 0 1 ] 10 
[0 0 0 2 ] 

aji. INS mmmmt^t^) ^(Dm=rtti>izmMM 
mitamm&m^^^^'t^rMmm^mzmyi^xi^^ 

X. m^mm. sm^mmmo^wji^mmizit^ij^jv 
y (GHz) ^(Dmmm^i^m^nx\^^^o 20 
[0 0 0 3] :ini<Dm^mm\zmm^n^ 

[0 0 0 4] z,z.x\ mnm^\tm^^tm^(Dmnm 
Br tmrnjEm t a n 6 tmrn-t ^) (Dmizitm 
-r^^tj^K^. mmm^^^\^^<T^tcmz\tmw.<D t 

[0 0 0 5] &.±0ct^^^mm&mi$,xmm^n^^\^ 30 
mcDrnf-m^. mnmm\zm\^^^\B\^^mtLx\t. m 

[0 0 0 6 ] Z0^3t^:\Bi^&m<Dm^tLX\t. mM 

untLxmn^-^y^y^Ts. ^muntLxyym 
mmmf)m^^inxi^^o -^iiz. mmm^tmmm^ 
(Dm-^^tvxmmimmmt^i^ >^a*'j ^M^mom 

mff ir y^y^^T. ^B'^LXU^^S.'^^Uhm 6 tlT 
1^-5 (^JA«#M¥1 - 2 4 5 0 5 3^. f(#M¥4- 3 

0 7 7 8 8 ^mm0m) o 40 

[0 0 0 7 ] 

imnxi^^^^^^mmm^ mxmzm.^*^$)^. m^^tz 
[0 0 0 8] mmm(D^mmu^^ts.^Mmt. 

[0 0 0 9 ] z.<Dfz^. n-^'om^^^-^^^^ 



iHfIIB¥8~ 6 9 7 1 2 



2 



i^J^JS^i^tcSJ'ViT. ^m*^i3@S<tf£<> tan5 
(±5 0 X 1 0-^@S<tiS<. l^Tn^>^+^3^T^o7t. 
[0 0 10] 

mmz-^\^^X. 4jy,±CDSt^55§m*t 1 4X 1 O-^-WT 

'^'P^ ^ ^ V ^ «^ BBS. ^ iams ^ ti«-r ^ :i ^ g W <t 

[0011] 

[^Ii^«l9i"r'i)fci*c^^l5] tufsilgi^^l? 

^-f^tzmz. i^lJlll^. {fit an 5 (SQfg) COB a 
O-Ndz O3 -TiOa -Bi2 O3 -Mn^<7)SIII 

w^^y^yi^m^t^m.n^f-mm^m,'^^ m^\.xm 

[0 0 12] ^fz. *^0J«. ±Mmm-^y^y^^ 

[0 0 13] :i^X\ BaO-Nd2 O3 -TiOz - 
\z -Mn^(DmnW^y^yi^^^t\t.. Ba 
0-Nd2 O3 -T i O2 -B i 2 O3 t^^f^^^ZU 

-So 

[0014] m^^Ti'^^x B a O • y N d 2 

O3 • z T i O2 * wB i 2 O3 Siff" 
0. 1 1 O^x^O. 17 0 
0.12 O^y ^0. 18 5 
0. 630^z^0. 710 
0. 0 2 O^w^O. 0 9 0 
X + y + z + w= 1 

T^^n^^/^K^i^tC^^U. Mn^O. 0 0 3-0. 3^ 

m%om,mx^M^^tzz.tL^w^kt^^nnwmmu 

[0 0 15] ^LT. Mn^^ijnf ^^(ttCct-DT t a 

nd (Qfi) ^is.mz^m^^th^\zmnM'^h'^\z 

r -5 <h V i 5 * ^ t# ^ ^1 X ^ '5 o 

[0 0 1 6] :i;iX, MnS^O. 0 0 3-0. 3 fifi 
%t\^fz<D\t. 0. 0 0 3fil:%*^, $)^t/^«0. 3 
mm.%^M.^^iit an 6t^i^^<M. Mn^jDO)^ 
e> n^S: t/ ^ & X ^ o 

[0 0 17] ZlODl^mii^^^^^^i. 'Jte^SSl 2 0 
0- 1 6 0 0'CfigX£D^^t^^S:fT'5;i<h7^W* b 



3 

[0 0 18] ^mm^^m^tbxit. xd^:^v 

mm^ yjij~)vmm. >'Un>i^si. :}^u-f^Ki^ 

Sg (BT) . v-T^^-hfflilg. MbS^>}^U7x-U> 
X-7";i/ (PPE) . d^U7xXU>:t^1t-r H (PP 

-^m^mmti^&K). :r^^jx^uyy^u~h (pb 

T) . 4-°U:?'otfl/> (PP) > 4^U*-4'^:^'- h (P 
C) . :tKUx5"U> (PE) . ;^^>JX^U>> 7t?U^:/ 
^H. 7j^U:7^7^bt:xUx> (PVDF) . ^^^Jyyit 
7pUT:^Ul/-h (PMMA) . #U7^K 
(PA) . 4^Uy^U>T-l/:7d7l/- h (PET) , 

^jx)uy:t> (PSF) . ;i^'j7xxu>it;u7y K 

(PPS) . 4^UX^k>xl-'7^l^- h (PET) m 

[0 0 19] ^r^. mmi^^iy^yi^m^tmmm^T 
mmom-^mmmt. -tr^a^;/^©*! 0-9 5a*% 

as% ch^ttift^Ti^si 5 0-15 m«%cD?i-^sstb 
[0 0 2 0] ^mmm^-^^^v^7sm%M(om}B. 

x\m^\^. im.^v7.\i.. ittti^^fe. v-hD-;!/ 

'So 

[0 0 2 1 ] C(^affilClH]S§<£:?^^-r^::&?ii:bTti, 



(3) 8 - 6 9 7 1 2 

4 

eJI* ( t an (5;i?^7aiO (7)S«^iJXS«T^*ffi 

/O^^^fj-es.-So w^nh\^x\xyx,j -mm. x#^ 
^mnw^^ -y^^WiZtm^sM. ^^r^^m 

[0 0 2 2] 

10 um] ^m^Mlz^n\:^s ^:^*^JWy (GHz) 

l^X. 4&l±CDigl§m^> 1 4 X 1 0-^iUTcOfg; t a n 
[0 0 2 3] 

m\i 



20 



30 



40 



-&x|^U7'ob°l^> (f r =2. 8. tan5=lX10 

^yt^:fyy.h^Mzx2 0 ox^xmrnmrni^^ 

mm^-^y^y^m^tLX. BaO-N 
d2 O3 -T i O3 -B i 2 O3 .^iCMn^O. 1 %^ 
:t$ii;^c^ll#-fe^^^;/^»* (£ r = 1 1 0, tan 
6 = 4X10"^. 125 Atm) ^/hiT 0^>jf)D 

Lfj,^^^mmi^x'!f^v:tuy-( y^t^^j'^-tmm^'t 

y^y^m^CDB'^^^i'^f^lyrc. Mtcii^4a^2 0 0 
t;T^Pp^>^l-7.ie^L> 2inmT3 6mmX 5 9m 

[0 0 2 4] T^cC^o. ^'&J:b^^i^#:a»tC>C^LT:t^U:t 

u^-o^^'j-^'-z^M. 7aft%. 13. os*%. 

2 3. 0SS%<i:trCo 

[0 0 2 5] ^ti^nommz-Di^^x. ^m^m^mz 



S r 



tana. a^Q^fJJ^L^Co ^^tS 



miiiz^-tm^x^^o 

4&.±<DfimM^. 1 4 X 1 O-^J^Tcofg t a n (5 

bT:isD> ^ist^mn-^^WL^zit^xmntc'^^^^Lx 

[0 0 2 8] 





(GHz) 




t a n 5 
(1X1 O--*) 


(1/t and) 


4. 1% 


3 


1 4. 6 


1 5. 2 


6 5 8 


13.0% 


7. 6 


1 2. 1 


1 2. 8 


7 8 0 


2 3.0% 


I 0 


7. 3 


1 2. 1 


8 2 3 



(4) 



mW 8- 6 9 7 1 2 



5 

[0 0 2 9] mim\ 2 

m^. a2. s3tc^raoTS.^o 
[0 0 3 0 ] z.(D^^m<k^. mmiE^ itm^ 3 0 mm 



6 



&,±(D^mn^s 1 4X 1 O-^tATcOfgt a n <5$:jt^ 

[0 0 3 1 ] -^^i^jflgri^tb^^i bmm%tLrzh<D 

[0 0 3 2 ] 
[^2] 





(GHZ) 




t and 
(1X1 O") 


( 1 / t a n <y ) 


1 55i 


7. 2 


13,9 


I 8. 8 


5 3 3 


3 0% 


8. 9 


7.2 8 


8. 7 8 


113 9 


5 0% 


1 0. 2 


4. 1 9 


8.3 5 


119 8 


10% 


1 0. 7 


3.0 9 


8.15 


12 2 7 


9 0% 


1 1. 0 


2.5 2 


11.8 


8 4 7 


1 0 0% 


1 1. 1 


2.2 0 


7.5 7 


13 4 2 



[0 0 3 3] 



^20^ [S3] 



mm 


CGHi) 




t a n <^ 
< 1 X 1 O--") 


( 1/t a n 5) 


1 


3. 1 


1 3. 9 


19.1 


5 2 0 


3 0% 


3. 2 


7. 2 


8. 2 


12 2 0 


5 0% 


3. 2 


4. 2 


7. 8 


12 8 0 


7 0% 


3. 2 


3. I 


8. 0 


12 5 0 


9 0% 


3. 2 


2. 5 


1. 6 


8 6 0 


10 0% 


3. 2 


2. 2 


7. 5 


13 3 0 



mm 3 



[0 0 3 4] 

^M^^Jl^ 2cDigm#^'fe-^^'7^*»*(^m^^iSMi-^ 

Mn^O. 1 %^j0UTifm^£ r =8 9> tan 6 = 

2. 1 3x 1 o-ncg^MU. Mfliii'&tb^S oas%£^ 

V^T4i^±c^i^S!m^. 1 4X 1 0-^i^Tc^fit a n (5 

[0 0 3 6 ] fcfzL. mmm 2 (Dmrnm-^itm 3 ommir 



40 



* % omtim-rn^tm ^ i)^t^ xo\z. mmi^± ^^y^ 
m^(DmMm. t an dm&<u^tMw.(Dmmm. t 

[0 0 3 7] X. mmm2 0mmm'^i:ttmmm. t a 

T4gJL±(7)iftSim^. 1 4X 1 0-^l^TC0{fi t an 6^ 

[0 0 3 8] 
[114] 





(GHz) 




t a n 6 
(1 X 1 0-«> 


( 1/ t a n 5) 


3 0% 


3. 4 


6.3 7 


6, 0 


18 8 7 



[0 0 3 9 ] ^fc. &.±<Dmmmx\t^mMi^^mmt 
[0 0 4 0] tmm 



50 



immtLT. BaO-Nd2 O3 -T i O2 - 
(£p^l0 5. t a n 6 = 3X 1 0-^/lMHz) ^ 



(5) 



7 

[0 0 4 1} zmi'^^K). Mn^^S^tl^BaO-N 
dz On -T i O2 - B i 2 O3 (D^CDWIM.i^'ty ^ v 

^4JM±. t a n (5 1 4X 1 0-^KAT^iS^"r^-<t;^/^ 
[0 0 4 2] *^0J^JS^^JT'$)^S3cDlS^ttbf^'r^* 



8 

liEia*A^*2. 5. t a n (5;^?^2 2 X 1 0-^T^§C7)tr 
^3CD*fgBJ^»JTtiiitt^*^*7. 2> tan 
(5*^*8. 2 X 1 0-^ifii5#cDStSSJ«TSO. Itt::* 

[0 0 4 3] 
[^5] 



Wig 


(GHz) 




t a n 
(1 X 1 0"^ 


( 1 / t and) 


1 5% 


3. 2 


3. 5 


5 0 


2 0 0 


3 0% 


3. 2 


2. 5 


2 2 


4 5 4 


5 0% 


3. 2 


2. 0 


2 1 


4 7 6 


7 0% 


3. 2 


1. 8 


2 0 


5 0 0 


9 0% 


3. 2 


1. 5 


2 4 


4 1 6 



[0 0 4 4] u^. iy.±(D^iJE«?ijT^is?gKp^ffiiaf^t5 

[0 0 4 5] ^^c. *:^0^c^fi^B§-"t^^^:/^^X^«^« 
g§ 43 ^ ^r- X * 0J CO IS* J9i - -ii ^ ^ ^> X It -gr^^f 



[0 0 4 6] 

[^BJcOgi:^] i^±(7)cfcr)tC. *%BJtCctntf> BaO 

-Nd2 O3 -T i O2 -B i 2 Oa-Mn^COlSmft 
ilM^tC:fel/^TiiSSI®^> {Stan (5 (SQ) 1#f14^ 



